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ABSTRACT 


Cow urine is one of the important components of ancient ethnic medicine in the 
Indian subcontinent. Native cow urine is highly valuable owing to its diet 
consisting of wild plant species. The composition of urine depends on the cow 
breed as well as its diet. In Ayurveda, cow urine is used in three forms (raw, 
sterile and photo-activated urine). All these urine types are endowed with a 
variety of biochemical components with potent bioactivities. Among the urine of 
two cow breeds tested (Kasargod Dwarf and Deoni), all types of urine of Deoni 
possess a higher quantity of total phenolics and tannins, while flavonoid content 
was higher in Kasargod Dwarf. The ferrous ion-chelation capacity and DPPH 
radical scavenging activity were higher in all urine samples of Deoni, while the 
total antioxidant activity was higher in Kasargod Dwarf. Photo-activated urine 
samples showed the highest antibacterial as well as antifungal activity with 
minimum inhibition concentration. This study contributes toward the validation 
of cow urine as a potential source of bioactive compounds and opens up new 


ways for its applications in human medicine. 


Keywords: Antimicrobial activity, Biochemical profile, Bioactivity, Cow breed, 


Photo-activation, Traditional medicine 


1. INTRODUCTION 


The cow (Bos indicus Linn.) (Sanskrit, Kamadhenu) is one of the most valuable 
animals in the Indian religious scriptures. The cow urine is a major ingredient of 
‘Panchagawya’ (meaning, five cow-derivatives), which is capable of treating many 
diseases and is being used extensively in Ayurvedic medicines (Vasanthi & 
Venkatalakshmi, 2015; Sattanathan & Venkatlakshmi, 2015; Pant et al., 2019). It is 
also one of the ingredients in topical lotions, ointments and bath, while it is useful 
in the preparation of oral related medicines too. There are existing and 
innumerable examples in ancient medical texts regarding the curative properties 
of cow urine for various human ailments. Cow urine is composed of water (95%), 
urea (2.5%), and the remaining mixture of minerals, salts, hormones and enzymes 
(2.5%). The laboratory analysis of cow urine revealed the presence of many 
constituents (e.g. minerals: calcium, chloride, iron, magnesium, manganese, 
nitrogen, phosphate, silicon, sodium, sulfur; organic acids: carbolic, citric malic 


and succinic acids; vitamins: A, B, C, D, E; enzymes and hormones) (Bhadauria, 
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2002; Mahajan et al., 2020). It has good germicidal qualities owing to the presence of aurum hydroxide (swarn kshar), calcium, 
carbolic acid, creatinine, manganese, phenols and urea. It has anti-cancer properties owing to the presence of uric acid, antioxidants 
and allantoin (Jain et al., 2010; Rachana and Sreepada, 2019; Khushboo et al., 2021). 

The origin of many effective drugs can be traced to the prevailing practice of traditional medicines (Saga and Yamaguchi, 2009; 
Upadhyay et al., 2010). Since ancient times use of cow urine has been mentioned in Ayurvedic texts: Charaka Samhita, Susruta 
Samhita and Ashtanga Sangraha. It is recommended orally as well as topically for various infections and is capable to cure about 168 
diseases (Rana and De, 2013; Kekuda et al., 2014). The cow has been considered a live dispensary and storehouse of medicines (Jain 
et al., 2010; Singla and Kaur, 2016). The rural population in India employs native cow urine as a remedy to get rid of many diseases. 
It is also designated as “Sanjivani” or “Amrita” in Ayurveda owing to its antibiotic, anti-allergic, antioxidant and antimicrobial 
potential (Ashara and Shah, 2016). 

The uncontrolled use of chemotherapeutic drugs is responsible for breeding hard to control multidrug resistant microbial 
strains (Minocheherhomji and Vyas, 2014; Nautiyal and Dubey, 2021). Cow urine has the capacity to destroy the toxic effects of 
medicinal residues without causing damage to the host (Chauhan et al., 2001). In agricultural practices, cow urine serves as an 
organic fertilizer as well as a potential biopesticide. It has the capacity to boost immunity, eliminate toxic constituents via 
antioxidants and scavenge free radicals (Jerald et al., 2008; Randhawa and Sharma, 2015). The free radicals are known to cause cell 
damage by inducing tumor cell growth and also cause aging. Cow urine is well known for its many biological properties (e.g. 
immunomodulatory, anti-allergic and antimicrobial). In recent years, the increased prevalence of resistance of microbes to the 
available antimicrobial agents posed serious healthcare implications to society. As a result, there is always a demand for new 
antimicrobial agents, where natural products are novel sources of bioactive compounds. 

Urine samples of two native Indian breed cows (Kasargod Dwarf and Deoni) were taken as the test material to evaluate their 
composition and bioactive potential. Evaluation of cow urine (fresh, sterile and photo-activated) biochemical profile, antioxidant 


components, antioxidant potential and antimicrobial activity have been evaluated. 


2. SAMPLES AND PROCESSING 


Two breeds of the cow were selected for urine analysis including Kasargod Dwarf and Deoni. The Kasargod Dwarf is an 
endangered cattle available in limited regions of Kerala (Kasargod District) and Karnataka (Mangalore and Kodagu Districts) (Fig. 
la). The Deoni is originally from Maharashtra (Latur District), distributed in the northern region of Karnataka (Bidar District) and 
some have been adapted to the southwestern region of Karnataka (Mangalore District) (Fig. 1b). 


Fig. 1. Kasargod Dwarf with its calf (a) and Deoni (b). 
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Fig. 2. Raw (a), sterile (b) and photo-activated (c) urine samples of the cow breed Deoni. 


Both cow breeds are dwarf and high milk-yielding varieties and maintained on the natural diet rather than synthetic feeds. 
Urine samples of Kasargod dwarf (from Kanyana, Mangalore District) and Deoni (Brahmavara, Udupi District) were collected in 
wrapped sterile glass bottles thrice in a fortnight period for analysis in the laboratory without exposure to light. 

As the urine samples used in traditional medicine in different forms, three sets were maintained after filtering through 
Whatman #1 filter paper: 1) raw urine (fresh); 2) sterile urine; 3) photo-activated urine (Fig. 1a-c). The raw urine was kept in sterile 
amber colored bottles. For sterile samples, urine was sterilized in an autoclave (121.5°C for 15 min). For photo-activated urine, urine 
samples were kept in sunlight for up to 14 days in transparent glass bottles. 


3. PHYSICOCHEMICAL PROPERTIES 


The temperature and pH of raw urine samples were assessed on the spot using Water Analyser (# 371, Systronics, Gujarat, India). 
Conductivity, total dissolved solids (TDS) and salinity were assessed in the laboratory using the same water analysis kit. Turbidity 
was determined using the measuring cylinder method, titration method for alkalinity (by strong acid, phenolphthalein and methyl] 
orange indicators), creatinine was carried out by Jaffe’s turbidometric method, chlorides by argentometric method, phosphate by 
stannous chloride method, and sulfate and silicate by molybdosilicate method (APHA, 1998). To gravimetrically estimate the oil 
and grease content, the urine samples were extracted in petroleum ether using a separatory funnel followed by evaporation of 
petroleum ether (APHA, 1998). 

The raw urine samples of two cow breeds were either medium or pale brown with a slightly bitter taste. Temperature, pH, 
alkalinity, creatinine and phosphorus contents were higher in Kasargod Dwarf than in Deoni, while the rest of the properties 
(conductivity, total dissolved solids, salinity, turbidity, chloride, sulfate, silicate, and oil and grease) were higher in Deoni than 
Kasargod Dwarf (Table 1). 


Table 1. Physicochemical properties of urine samples of two cow breeds (mean of three replicates). 


Kasargod Dwarf Deoni 
Colour Medium-brown Pale-brown 
Taste Slightly bitter Slightly bitter 
Temperature (°C) 33.0 31.5 
pH 8.33 7.8 
Conductivity (mS/cm) 2.03 6.20 
TDS (mg/l) 0.92 1.99 
Salinity (ppt) 0.48 2.17 
Turbidity (NTU) 0.15 0.25 
Alkalinity (mg/l) 960.0 902.5 
Creatinine (mg/l) 1.13 0.29 
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Chloride (mg/l) 461.5 802.3 
Phosphate (mg/l) 2.08 0.56 
Sulphate (mg/l) 0.057 0.072 
Silicates (mg/l) 0.013 0.095 
Oil and grease (%) 0.06 0.32 


To assess the composition of minerals, the urine samples were lyophilized and the powder has been subjected to the Scanning 
Electron Microscopy-Energy Dispersive X-Ray Spectroscopy (SEM-EDS) method (Ramamurthy and Kannan, 2009). 

The carbon content was almost equal in the urine of the two breeds. Potassium, chloride, aluminum and silicate were higher in 
the urine of Kasargod Dwarf than in Deoni (Table 2), while the rest of the minerals (nitrogen, sulfur, sodium and magnesium) were 
higher in Deoni than Kasargod Dwarf. 


Table 2. Mineral composition urine samples (atontic %) of two cow breeds. 


Kasargod Dwarf Deoni 
C 27.04 27.06 
N 8.25 9.82 
K 8.42 7.51 
S 0.66 1.29 
Cl 7.84 1.65 
Na 1.83 4.57 
Ca 0.80 0.84 
Mg | 2.69 3.61 
Al 0.12 BDL 
Si 0.44 0.19 


4. BIOACTIVE POTENTIAL 


4.1. Biochemical Profile 

Qualitative assay of biochemical constituents of raw, sterile and photo-activated urine samples (alkaloids, saponins, tannins, 
phenols, triterpenes, flavonoids, anthraquinone glycosides, cardiac glycosides, quinone, carotenoids, phycocyanins and coumarins) 
were determined adapting standard methodology (Harborne, 1998; Kokate, 1988; Sadashivam and Manickam, 2005). Among the 
biochemical constituents tested, except for anthraquinone glycosides and Phycocyanins, the rest of the compounds were present in 
raw, sterile and photo-activated urine samples of both cow breeds (Table 3). 


Table 3. Qualitative assessment of the biochemical composition of urine samples of two cow breeds (+, detected; ND, not 


detectable). 
Kasargod Dwarf Deoni 
Photo- Photo- 
Raw Sterile Raw Sterile 
activated activated 

Alkaloids + + + + + + 
Saponins + + + + + + 
Tannins + + + + + + 
Phenols + + + + + + 
Triterpenes + + + + + + 
Flavonoids + + + + + + 
Anthraquinone ND ND ND ND ND ND 
glycosides 

Cardiac glycosides + + + + + + 
Quinone + + + + + + 
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Carotenoids + + + + + rf 
Phycocyanins ND ND ND ND ND ND 
Coumarins + + + + + + 


4.2. Antioxidant Components 

The content of total phenolics was assessed using Folin Ciocalteu’s method (Mc Donald et al., 2001) and expressed as standard 
gallic acid equivalent (mg GAE/ml). The tannin content was determined by Folin-Ciocalteau’s method (Singh et al., 2012) and 
expressed as standard tannic acid equivalent (mg of TAE/ml). The aluminum chloride spectrophotometric method of Chang et al. 
(2002) was and expressed in terms of standard quercetin equivalent (mg QE/ml). 

Total phenolics content in raw urine of Kasargod Dwarf as well as Deoni showed the highest followed by photo-activated and 
sterile urine (Fig. 3a). The tannin content was highest in photo-activated urine of Kasargod Dwarf as well as Deoni followed by raw 
and sterile urine samples (Fig. 3b). The flavonoids content was highest in raw urine samples of Kasargod Dwarf as well as Deoni 
followed by photo-activated and sterile urine samples (Fig. 3c). 
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Fig. 3. Total phenolics, tannins and flavonoids of urine samples (mean of three replicates). 
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4.3. Antioxidant Activity 

The total antioxidant activity of urine samples was analyzed by the protocol by (Prieto et al., 1999) and the activity was expressed 

using standard ascorbic acid equivalent (mg AAE/ml). Ferrous ion-chelation capacity was assessed by the procedure by Hsu et al. 

(2003) and its capacity was expressed in percent (absorbance at 700 nm). The 1, 1-diphenyl-2-picryl hydrazyl (DPPH) radial- 

scavenging activity was estimated by the standard protocol (Barreira et al., 2008) and expressed in percent (absorbance at 517 nm). 
The total antioxidant activity was highest in photo-activated urine samples of Kasargod Dwarf as well as Deoni followed by 

sterile and raw urine (Fig. 4a). So also for the ferric ion-reducing capacity and the DPPH radical-scavenging activity (Fig. 4b, c). 
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Fig. 4. Total antioxidant activity, ferrous ion-chelation capacity and the DPPH radical-scavenging activity of urine samples (mean of 
three replicates). 


4.4, Antimicrobial Potential 

To assess the antimicrobial potential of three types of urine samples, standard bacterial cultures (Staphylococcus aureus MTCC-7443 
and Klebsiella pneumoniae MTCC-139) as well as standard fungal cultures (Candida albicans-MTCC 183 and Neurospora crassa 
MTCC-260), were obtained from the Institute of Microbial Technology (IMTECH), Chandigarh, India. For the antibacterial assay, 
the inoculum of bacteria was prepared by mixing a loop full of culture broth (24 hr old culture in Mueller Hinton Broth at 37°C ona 
shaker incubator) to yield approximately 1.0 x 107-1.0 x 108 CFU/ml using a spectrophotometer (25% transmittance at 660 nm). For 
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the antifungal assay, the inoculum of test strains was prepared as above by mixing a loop full of fungal culture from 48 hr old 
culture plate in 5 ml of sterile Potato Dextrose Broth in screw cap vials and incubated (up to 48 hr at 28°C) in a shaker incubator. 

An antimicrobial assay was carried out using the disc diffusion technique (Vardarunler et al., 2003). Streptomycin was used as a 
standard antibiotic against bacteria, while nystatin was against fungi. The minimum inhibition concentration (MIC) of samples was 
tested against the bacterial isolates by microdilution method using a 96 well microtitre plate (using ELISA plate reader-Thermo 
Fisher, Scientific, Germany). Mueller-Hinton Broth was used as medium and varying concentration of the cow urine samples 50, 25, 
15 and 10 ug/ml in ethanol was prepared to test the antibacterial activity. The 96 well titre plate was seeded with the media (200 1) 
containing the test organism (OD equivalent to 0.5 Mc Farland). Then 100 ul of each prepared cow urine sample was poured into 
different wells and incubated (24 hr, 37°C). After incubation (24 hr), the MIC was calculated as the lowest concentration resulting in 
inhibition of the growth of tested bacteria. For the antifungal activity of the cow urine samples against the fungal isolates, a similar 
methodology was followed as above where, potato dextrose broth was used as medium and after the addition of the fungal 
inoculum and test samples, 96 well microtitre plate was incubated (48 hr, 28°C). 

Among the raw, sterile and photo-activated samples, the photo-activated samples showed the highest bacterial inhibition 
activity in Kasargod Dwarf as well as Deoni (Table 4). However, inhibition was lesser than the streptomycin. The MIC was the 
lowest in photo-activated urine samples against test bacteria in both cow breeds indicating the importance of the use of photo- 


activated urine in medicine (Table 4). 


Table 4. Antibacterial activity of cattle urine samples of two cow breeds with minimum inhibition concentration (mean of three 
replicates). 


Diameter of zone of inhibition (mm) 


Urine Staphylococcus Klebsiella 


aureus pneumoniae 


Extent of inhibition (mm) 


Raw 12.0 10.5 
KKasargod Dwarf Sterile 10.0 8.5 
Photo-activated | 19.5 16.0 
Fresh 12.5 11.0 
IDeoni Sterile 11.0 <8.0 
Photo-activated | 18.0 15.5 
Streptomycin 30.0 24.0 
Minimum inhibition concentration (t1g/ml) 
Raw 25.0 50.0 
KKasargod Dwarf Sterile 75.0 75.0 
Photo-activated | 15.0 10.0 
Fresh 50.0 75.0 
\Deoni Sterile 100.0 125.0 
Photo-activated | 15.0 25.0 


Similar to the antibacterial activity, the antifungal activity was also highest in photo-activated urine samples of both cow breeds 
(Table 5). However, it was below the nystatin. The MIC was highest in Kasargod Dwarf in raw as well as sterile urine samples 
against Candida albicans, while it was only in sterile samples against Neurospora crassa (Table 5). The MIC against fungi tested was 
the lowest in photo-activated urine derived from Kasargod Dwarf as well as Deoni. 
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Table 5. Antifungal activity of cattle urine samples of two cow breeds with minimum inhibition concentration (mean of three 


replicates). 
Diameter of zone of inhibition (mm) 
(Urine . . Neurospora 
Candida albicans 
crassa 

Inhibition (mm) 

Raw 10.5 12.5 
KKasargod Dwarf Sterile 9.0 <7.0 

Photo-activated 16.0 14.5 

Fresh 11.0 12.0 
IDeoni Sterile <7.0 9.0 

Photo-activated 16.0 20.0 

Nystatin 29.0 25.0 
Minimum inhibition concentration (t1g/ml) 

Raw 75.0 50.0 
KKasargod Dwarf Sterile 75.0 100.0 

Photo-activated 15.0 20.0 

Fresh 100.0 75.0 
IDeoni Sterile 125.0 75.0 

Photo-activated | 25.0 15.0 


5. DISCUSSION 


An innumerable number of metabolites are obtained directly or indirectly from plant, animal and microbial sources and are known 
to possess therapeutic potential. These metabolites serve either individually or in combination to prompt remedies against many 
threatening lifestyle diseases. Among the several animal-derived products, cow urine has been considered more precious owing to 
its valuable therapeutic potential (Jerald et al., 2008). A combination of cow products (urine, dung, milk, curd and ghee) in a specific 
proportion is called Panchagavya, which is one of the prime constituents in many Ayurvedic medicinal preparations in India owing 
to its therapeutic significance. 


5.1. Physicochemical Composition 

The physicochemical and mineral composition varies among cow breeds and the medicine preparation will be usually carried out 
with the urine derived from native cows. Native cows fetch their diet in wild (e.g. grasslands and forests), thus its urine will have 
many bioactive components from plant sources that are useful in medicinal preparations. Ashara and Shah (2016) reported that cow 
urine consists of many minerals (Ca, Mg, K, Na and SOs), urea, allantoin, chloride, coproporphyrin, and uroporphyrin, creatinine 
and uric acid. Apte and Balachandram (2002) reported the presence of estrogens, corticosteroids and keto-steroids in fresh cow 
urine. Apart from these, several vitamins (A, B, C, D and E) as well as minerals, were also reported in cow urine (Jain et al., 2010). 
The present study justified earlier reports by reporting varied physicochemical characteristics and minerals in the urine of two cow 
breeds (see Tables 1 and 2) 


5.2. Bioactive Potential 
Cow urine will be used in Ayurveda in either raw, sterile or photo-activated form depending on the nature of medicine and 
therapy. Qualitative biochemical analysis of raw, sterile and photo-activated urines showed a variety of constituents that are 
valuable in therapy as antioxidants and hormones (see Table 3). Many of these constituents are commonly found in plants as well as 
mushrooms too (Soans, 2018; Dattaraj et al., 2020), which supports the view that native cow urine possesses therapeutically valuable 
biochemical constituents. 

According to Venkatesh et al. (2011), the cow urine extract of a sea moss (Kappaphycus alavaerzii) showed the presence of 
terpenoids, flavones, coumarin, tannin and inulin. Similarly, 20 days of extract of neem leaves (Azadirachta indica) in cow urine 


showed the presence of flavonoids, alkaloids, quinines, coumarins and tannins along with minerals like silver, traces of gold and 
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Na/K (4:1) (Rajapandiyan et al. (2011). Herbal preparation by the traditional healers ‘Mandsaur’ using cow urine along with plants 
such as Gymnema sylvestre (Asclepiadaceae) and Momordica charantia (Cucurbitaceae) in the treatment against diabetes. 

Some studies revealed the immunomodulatory, antioxidant and antimicrobial properties of cow urine (Gosavi et al., 2011; 
Vinotha et al., 2020). Aurum hydroxide is known to improve immunity, while the allantoin stimulates wound healing. Early 
morning voided cow urine is known to possess a maximum quantity of uric acid and allantoin, thus their antioxidant properties 
enable the treatment of cancer (Randhawa and Sharma, 2015). Cow urine reduces apoptosis in lymphocytes leading to enhance rate 
of survival. This property has been ascribed to the free radical-scavenging activity of components in the urine, which is also 
responsible for slowing down the process of aging (Achliya et al., 2004; Badadani et al., 2007). Thus, the administration of a specific 
dose of cow urine helps in balancing the antioxidant components desirable to cure immunological diseases. Raw urine of 
Kasaragod Dwarf as well as Deoni, possess more total phenolics and flavonoids, while photo-activated urine consists of more 
tannins justifying the presence of antioxidant components in cow urine (see Fig. 3). The total antioxidant activity, DPPH radical- 
scavenging activity and ferrous ion-chelation capacity were highest in photo-activated urine of both cow breeds validating the 
antioxidant potential of cow urine (see Fig. 4). 

Cow urine is known to increase the activity of gonadotropin-releasing hormone (GnRH) conjugate with serum albumin and zinc 
(Shah et al., 2011; Minocheherhomji and Vyas, 2014; Sharma et al., 2020). Praba et al. (2015) reported that fresh and photo-activated 
cow urine show antioxidant activity against free radicals and also possesses a high ferrous ion-reducing capacity. The distillate of 
cow urine was found to possess high total antioxidant activity mainly due to the presence of volatile fatty acids (Krishnamurthi et 
al., 2004; Atashi et al., 2015; Archana and Vijayalakshmi, 2018). Distillate of cow urine acts as an activity enhancer by facilitating the 
availability of bioactive molecules (Wate et al., 2011). Cow urine is effective against certain cardiac problems, kidney disorders, 
indigestion, stomach ache, edema, skin disease, epilepsy, anemia, constipation and respiratory diseases (Pathak and Kumar, 2003; 
Rachana et al., 2016). Research has been performed to eliminate the odor as well as pathogenic bacteria from cow urine prior to 
prescribing or use in medicinal preparations. One of the attempts called ‘Arka-kalpana’ is a process that is followed to eliminate odor 
and pathogens in cow urine (Yadav and Thakare, 2013). The shelf life of cow urine is about five years, which facilitates to 
preservation of the urine for future applications (Mohanty et al., 2014). 


5.3. Antimicrobial Potential 

According to Kumar (2013), the purified cow urine shows a high antibacterial property. Aruna and Padmapriya (2016) also 
reported that fresh cow urine is highly effective against bacterial strains at low concentrations. Charmi et al., (2011) studied the 
antibacterial activity of fresh cow urine, which was more active than photo-activated urine due to the presence of certain volatile 
and non-volatile components. However, in Kasargod Dwarf as well as Deoni, the photo-activated urine showed the highest 
antibacterial activity with the least MIC (see Table 4). This justifies the use of photo-activated cow urine in some medicinal 
preparations in Ayurveda. It is predicted that the hydrolytic cow urine with amino acids as well as urinary peptides enhances the 
bactericidal activity owing to cell surface hydrophobicity (Badadani et al., 2007; Randhawa and Sharma, 2015). The photo-activation 
and long-term storage of urine lead to the increase or development of some reactive compounds (e.g. amines, formaldehyde, 
ketones and sulfinol), which enhances the antibacterial potential (Turi et al., 1997; Manjramkar et al., 2019). According to Upadhyay 
et al. (2010), the photo-activated cow urine along with essential oil becomes more toxic to several pathogenic bacteria. Praba et 
al. (2015) showed that fresh and photo-activated cow urine is a potential source of natural anti-pathogenic as well as antioxidant 
components. Edwin et al. (2008) have demonstrated that fresh cow urine possesses better antioxidant as well as antibacterial activity 
compared to its distillate. Cow urine is also more effective against the growth of fungal pathogens (Kumar, 2013; Jandaik et al., 
2015). 

In Uttarakhand of India, cow urine is used to save honey bees from the attack of bacterial diseases during their rearing 
(Mohanty et al., 2014). This treatment has also facilitated the rapid recovery of infected combs along with the growth promotion of 
brood and enhanced the efficiency of the worker bees. Thus, this practice served as a prospective ecofriendly measure in the 
management of honey bees of European foul brood (EFB) from a serious bacterial disease, which is prevalent worldwide. 

Similar to antibacterial activity, the cow urine also showed effective inhibition of yeast and filamentous fungi, whereas photo- 
activated urine of Kasargod Dwarf as well and Deoni showed maximum inhibition with the least MIC (see Table 5). In addition to 
antioxidant activities, cow urine also possesses the capability to inhibit drug-resistant bacterial and fungal strains (Bristow et al., 
1992; Arunkumar et al., 2010). 
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5.4. Agricultural Potential 
Cow urine has several agricultural implications such as liquid manure, plant growth enhancer and biopesticide, which facilitates to 
follow organic farming. Some of the products have been created from cow urine to use as biofertilizers as well as pesticides (Dhama 
et al., 2005; Yadav and Lourduraj, 2005). According to recent studies, cow urine is effective against pests and possesses larvicidal 
potential, which could be developed in combination with herbal preparations (Ahirwar et al., 2010; Chawla, 2010). 

Cow urine is known to boost the yield of annual ryegrass with increased nitrogen in the soil and decreased nitrogen fixation (up 
to 10%) in clovers during the winter season (Saunders, 1982). Total nitrogen content in cow urine ranges between 6.8 and 21.6 g/l, 
which is equivalent to 69% in urea (Bristow et al., 1992). Urine has increased the nitrogen and potassium concentration of ryegrass, 
while only potassium in clover. Increased growth of pasture in the urine-fed spots has been evidently owing to high nitrogen and 
other essential elements in the urine (e.g. potassium and sulfur). As the shelf life of cow urine is about five years (Mohanty et al., 
2014), which is a boon to eco-friendly agricultural practices in the future. 


6. CONCLUSIONS 


Cow urine has been considered an important ingredient in ethnic medicinal systems of the Indian subcontinent. The last few 
decades have witnessed an incredible development in the therapy of cow urine owing to increased drug-resistant microbes. 
Variations in physicochemical composition, biochemical profile, antioxidant components, antioxidant potential and antimicrobial 
activity of urine (raw, sterile and photo-activated) samples of two cow breeds (Kasargod Dwarf and Deoni) have been reported. 
Urine samples of both cow breeds showed a variety of biochemical components, antioxidant compounds and antioxidant activity. 
In addition, they were capable of inhibiting bacteria as well as fungi. It is possible to sterilize urine samples using Millipore filters, 
which stand as another variable without loss of bioactive principles and eliminates pathogens in the urine samples. The cow urine 
differs in quality and quantity of physicochemical components, bioactive principles, antioxidant activities and antimicrobial 
potential. Hence, various cow urine could be tested as well as preserved by advanced preservation methods without the loss of 
bioactive components to formulate appropriate medicine to combat human ailments. There is wide scope to use cow urine along 
with plant materials in various formulations to tackle many lifestyle diseases. There is a need to systematically validate the claims 


of cow urine's ability to cure many diseases through in vitro as well as in vivo approaches. 
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